There is well documented evidence for the increase in widespread use of complementary and alternative medicine in the treatment of physical and psychiatric symptoms and disorders within the populations. In the present study, we investigated the influence of Vitex agnus-castus (vitex) on anxiety-like behaviors of rats.
Introduction
The use of herbal medicine is increasing worldwide. It has been estimated that 80% of the world's population (four billion people) use some form of herbal medicine as part of their primary health care (1, 2) . However, herbal medicines are not always the harmless nostrums that many patients and even some physicians think, conversely, they may contribute to hepatic injury, mental disorder and cardiovascular morbidity and mortality (3) (4) (5) . A herb containing a wide variety of (mostly unknown) substances may well include some with unwanted effects; a treatment method using a mechanical procedure may lead to injuries; and a healer without adequate education may be a cause of increased diagnostic and treatment faults. Over recent years, numerous case reports and some controlled studies have been published on adverse effects of complementary and herbal medicine (3) . For over 2500 years Vitex agnuscastus (vitex; chaste tree) has been used for gynecological conditions since the days of Hippocrates. Nowadays ethanolic extracts from the fruit are used world widely for the treatment of mastopathy, premenstrual syndrome and luteal insufficiency-complaints caused by a mild or a latent hyperprolactinemia (6, 7) . The mechanisms that involved the effects of vitex are proposed to be due to the brain neurotransmitter systems such as dopaminergic, serotonergic and estrogenic in nature (7) (8) (9) . Anxiety disorders are the most common type of psychiatric disorders, with an incidence of 18.1% and a lifetime prevalence of 28.8% (10) . In the United States the economic costs of anxiety disorders is an estimated 42.3 billion dollars each year and the lifetime medical costs for an individual with an anxiety disorder is almost $6,475, and even more among patients with disorders such as panic, generalized anxiety, and post-traumatic stress (11). These days complementary and alternative therapies are more common among people with psychiatric problems than the rest of the population because anxiety, depression and insomnia are among the most commonly reported reasons for the use of complementary and alternative therapies in community surveys (2, 12) . Today, various herbal remedies around the world, are used for the treatment of anxiety and there is an enormous interest in search for medicinal plants which are effective in treatment of anxiety (7, 13) . Previous studies showed that vitex interacts with neurotransmitter and neural system, such as dopaminergic, serotonergic which are involved in modulation of anxiety (14) (15) (16) . Therefore, the present study aimed to evaluate the effects of vitex on anxiety-like behaviors of rats and possible interaction between vitex and serotonergic system in the modulation of anxiety-like behaviors.
Materials and Methods

Animals
Male Wistar rats from Pasteur Institute of Iran (Tehran) were used with the weight of 180-230 g at the time of surgery. Four animals were housed in each cage, in a room with a 12:12 hr light / dark cycle (lights on 07:00 hr) and controlled temperature (23 ± 1 °C), and they had access to food and water ad libitum and were allowed to adapt to the laboratory conditions for at least one week before surgery. The rats were handled about 3 min each day prior to behavioral testing. All the experiments were performed between 12:00 and 15:00 hr, and each rat was tested only once. Seven animals were used in each experiment. Animal studies were conducted according to the guidelines of the NIH guidelines for the care and use of animals in research.
Stereotaxic surgery and microinjections
The rats were anesthetized intraperitoneally with ketamine hydrochloride (50 mg/kg) and xylazine (4 mg/kg) and placed in a Stoelting stereotaxic instrument; a stainless steel guide cannula (22-gauge) was implanted in the third ventricular (TV) regions according to Paxinos and Watson (17) . Stereotaxic coordinates for the third ventricular regions were: − 3.8 mm posterior to bregma, ± 2 mm lateral to the midline and − 3 mm ventral of the dorsal surface of the skull. The cannula was fixed to the skull with acrylic dental cement. The animals were allowed 5 days before the test to recover from surgery. The third ventricular was infused by means of an internal cannula (27-gauge), terminating 1 mm below the tip of the guides, connected by polyethylene tubing to a 1-μl Hamilton syringe. On each side 0.5 μl solution was injected (1 μl/rat) over a 60 sec period. The inner cannula was left in place for an additional 60 sec to allow diffusion of the solution and to reduce the possibility of reflux. Intra-third ventricular injections were made 5 min before testing.
Elevated plus-maze
This wooden, plus-shaped apparatus was elevated to the height of 50 cm above the floor. This apparatus was composed of two 50×10 cm open arms, and two 50×10×50 cm enclosed arms, each with an open roof. The maze was placed in the center of a quiet and dimly lit room. The rats' behavior was directly observed using a mirror, suspended at an angle above the maze. Behavioral data were collected by a "blind" observer who quietly sat 1 m behind one of the closed arms of the maze, using a time recorder. Five min following their respective drug treatment, rats were placed individually in the center of the plus-maze, facing one of the closed arms. The observer measured (1) (18, (20) (21) (22) .
Drugs
The drugs used in the present study were Vitex agnus-castus (Poorsina, Co., Iran), (±)-8-hydroxy-2-(di-n-propyl-amino) tetralin hydrobromide (8-OH-DPAT; Sigma, USA), NAN190 hydrobromide (Sigma Chemical Co., USA), 8-OH-DPAT and NAN190 were dissolved in sterile 0.9% saline. Control animals received saline. Drug solutions were freshly prepared before administration.
For evaluation of possible interaction between vitex and 5HT 1A receptor agonist and antagonist, rats were treated with vitex for 14 days; in the day 15 agonist or antagonist received intra third ventricular injection. 5 min after intra third ventricular injection each rat moved to EPM for behavioral analysis. All of the injections and behavioral assessments were done between 16 -18 p.m.
Drug treatments Experiment 1: The effects of vitex on anxietylike behavior (unpaired group)
For evaluating the effects of vitex on anxiety, rats were divided to four groups. Three groups were orally (gavages) administrated with vitex (100, 200, 300 mg/kg), and one of the above four groups received saline (control group) for two weeks.
Experiment 2:
The effects of 5HT 1A receptor agonist and antagonist on anxiety-like behavior (unpaired group) Three groups of rats received intra third ventricular injection of selective 5HT 1A receptor agonist 8-OH-DPAT (5, 10 and 25 ng/rat) and three other groups received 5HT 1A antagonist NAN190 (0.25, 0.5 and 1 µg/rat). These rats were thereafter compared with a saline control group.
Experiment 3: The effects of vitex by itself or with 8-OH-DPAT on anxiety-like behavior
(paired group) First four groups of rats were orally treated with saline or vitex (100, 200, 300 mg/kg) for two weeks. After two weeks oral administration of saline and vitex all groups received saline (1 μl/rat, intra third ventricular).
Four other groups of rats received saline or vitex (100, 200, 300 mg/kg) orally for two weeks. After two weeks oral treatment of saline and vitex, al1 treated rats were injected with 8-OH-DPAT (10 ng/rat, intra third ventricular).
Experiment 4: The effects of vitex by itself or with NAN190 on anxiety-like behavior (paired group)
First four groups of rats orally received saline or vitex (100, 200, 300 mg/kg) for two weeks. After two weeks oral administration of saline and vitex, all groups received saline (1 μl/rat, intra third ventricular).
Four other groups of rats were orally treated with saline or vitex (100, 200, 300 mg/kg) for two weeks. After two weeks of oral treatment, saline and vitex, treated rats were injected with the most effective dose of NAN190 (0.5 µg/rat, intra third ventricular).
Statistical analysis
Since the data displayed normal distribution and homogeneity of variance, one-way ANOVA was used for comparing the effects of different doses of drugs with vehicle. Twoway ANOVA was used for evaluation of interactions between drugs. In the case of significant differences, the post hoc analysis (least significant difference, LSD) was performed to assess specific group comparisons. Differences with P< 0.05 between experimental groups at each point were considered statistically significant. Figure 1 
Results
The effects of vitex on anxiety-like behavior
Discussion
There is a well documented evidence for the increase in the widespread use of complementary and alternative medicine in the treatment of physical and psychiatric symptoms and disorders within populations (23) (24) (25) (26) . Our experiments indicated that 2 week oral administration of the vitex decreased both OAT% and OAE%, without locomotor impairment in the EPM which indicated the induction of anxiogenic-like response by vitex.
Other parts of this experiments revealed that the intra third ventricular injection of 5HT 1A receptor agonist; 8-OH-DPAT increased both OAT% and OAE%, without locomotor impairment in the EPM which indicated the induction of anxiolytic-like response by 8-OH-DPAT. Furthermore, intra third ventricular administration of 5HT 1A receptor antagonist, NAN190 produced anxiogenic-like effects in the EPM, without any significant effects on locomotor activity.
The results of the present study also showed that the administration of 8-OH-DPAT after two week treatment with vitex, attenuate anxiogenic-like effects of vitex. However, the administration of NAN190 after continues treatment of vitex; potentiate anxiogenic-like effects of vitex, indicating an interaction between vitex and 5HT 1A -serotonergic system. The brain serotonin system plays an important role in the neural processing of anxiety. The involvement of the main inhibitory serotonergic receptor, the serotonin-1A (5-HT 1A ) subtype, in dysfunctional forms of anxiety has been supported by findings from a wide range of preclinical research and clinical trials, including treatment studies, genetic research, and neuroimaging data (30, 31) . Partial agonists at 5-HT 1A receptor, such as buspirone, are in clinical use as anxiolytics (32, 33) , and 5-HT 1A antagonists are reported to accelerate the therapeutic effects of antidepressant medications and increase anxiety (34) (35) (36) . These agonists and antagonists play their effects via pre-synaptic or postsynaptic 5-HT 1A receptors in the different parts of the brain (30, 37) .
5-HT 1A receptors are located on serotonergic neuronal cell bodies and dendrites are the predominant somatodendritic autoreceptors of these neurons; their activation suppresses serotonergic neuronal activity (35, 38) . In addition, postsynaptic 5-HT 1A receptors are expressed in numerous serotonergic projection sites such as the cerebral cortex, septalnuclei, hippocampus, and amygdale (35, 39) . All of these areas are involved in the modulation of anxiety (40) (41) (42) .
Conclusion
Our results demonstrated that continues oral treatment with vitex produce an anxiogeniclike effect in rats. Intra third ventricular administration of serotonin 5HT 1A receptor agonist, 8-OH-DPAT, decreases anxiety-like in rats, while administration of NAN190 potentiate anxigenic-like effects of vitex. The data possibly indicated that the anxiogenic-like effects of vitex were at least partially modulated by 5HT 1A receptors.
